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The studies have revealed that Potamothrix bavaricus (Oeschmann, 1913), generally rare in Poland, is a common
species in the benthic oligochaete fauna of different anthropogenic freshwater habitats in a heavily industrialised area
of Poland. It was often found in habitats with signiﬁcant salinity, a high total hardness and a large content of nutrients.
The evident resistance to various pollutants enables the settlement of P. bavaricus in such habitats, which are
unsuitable for other oligochaete species.
r 2007 Elsevier GmbH. All rights reserved.
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Industrial regions are seldom the subjects of hydro-
biological investigations. They are not considered
interesting from a biological point of view. The natural
environment of these areas is devastated to a high degree
because they have been impoverished repeatedly.
In Poland, the region of Upper Silesia was for decades
inﬂuenced by the coal-mining industry. As a result of
this activity, numerous freshwater habitats originated
either intentionally (as channels) or accidentally (as
subsidence ponds). Because this area is devoid of
freshwater stagnant habitats, the anthropogenic water
bodies play a signiﬁcant role as valuable refuges for
many freshwater species of plants and animals.
In anthropogenic water bodies, rare animal species or
those considered rare, often occur more frequently than
in natural habitats. In particular, species with the abilitye front matter r 2007 Elsevier GmbH. All rights reserved.
no.2007.02.001
ess: mkrodkie@us.edu.pl.to migrate and with considerable ecological tolerance
are inhabitants of such environments. For this reason,
these water bodies are considered valuable in
environmental protection (Adams & Robbins 1988;
Canton & Ward 1981; Wood, Greenwood, Barker, &
Gunn 2000).
As in natural water bodies, Oligochaeta are a
signiﬁcant component of the bottom fauna in anthro-
pogenic habitats. They play an important role in
mineralisation of organic matter, in the exchange of
elements between the bottom and the water column, and
as food for many different animals.
The earliest investigations on freshwater Oligochaeta
of anthropogenic water bodies in Upper Silesia (Dum-
nicka & Krodkiewska 2003; Krodkiewska 2006) showed
the presence in this area of Potamothrix bavaricus, which
was known only in several localities in other regions of
Poland (Kasprzak 1981).
The aim of the present paper was to determine
the condition of P. bavaricus occurrence in the
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area of Upper Silesia (Southern Poland).Study area
The subject of this study were 10 subsidence ponds
and 4 sites along an artiﬁcial waterway (Gliwicki
channel), all situated in an area heavily devastated and
transformed by the industrial activity in Southern
Poland (Fig. 1).
All investigated sinkhole ponds are small (area from
0.3 to 10.6 ha) and shallow (depth to 3.0m). Their ages
are from 20 to 60 years. The Gliwicki channel, built in
1938, is 41 km long and 4m deep, and forms a link
between the Odra River and an inland haven near
Gliwice. It is used as a waterway for coal transport from
the Upper Silesian Coal Basin. The materials were
collected at the 4th, 8th, 15th and 22nd kilometers of the
length of channel. The characteristics of study sites are
shown in Table 1.Fig. 1. Habitats of P.bavaricus occurence in Upper Silesia (SoutheMaterials and methods
The materials were collected between 2000 and 2005.
Samples were taken from bottom sediments using an
Ekman grab sampler (225 cm2). In the laboratory, all
samples were sieved using a 0.27mm sieve. Then live
specimens were picked out under a stereoscopic micro-
scope, preserved in 4% formalin and ﬁxed in Amann’s
lactophenol.
The identiﬁcation of P. bavaricus was based on the
shape and location of the spermathecal chaetae (Fig. 2)
as well as the shape of dorsal and ventral chaetae using
the Timm key (1999).
Monthly water samples were taken from each study
site, and physical and chemical analyses were carried out
in the ﬁeld using the portable pH/EC/TDS meter, or in
the laboratory using Ion Speciﬁc Meters of Hanna
Instruments. The analyses of chemical parameters of
water (ammonia, phosphate, nitrate, total hardness,
dissolved oxygen and chloride) were carried out
according to Hermanowicz, Doz˙an´ska, Dojlido, Ko-
ziorowski, and Zerbe (1999).rn Poland), 1–10 subsidence ponds, 11–14 Gliwicki channel.
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Table 1. The occurrence of P. bavaricus against the background of environmental conditions
Study
site
Bottom
type
Parameters of water
(average values and standard deviation)
na Average density of
Potamothrix bavaricus
(ind.m2)
pH Conductivity
(mS cm1)
Chlorides
(mg dm3)
Salinity
(%)
Dissolved
oxygen
(mgdm3)
NO3
(mgdm3)
NH4
(mg dm3)
PO4
(mgdm3)
Total
hardness
(1dH)
Subsidence ponds
1 Sandy 8.070.17 1487.5730.59 200.6730.52 0.870.02 2.570.86 7.472.12 0.270.04 0.370.08 26.770.35 8 181.3784.25
2 Gravel-muddy 8.170.08 1500.0746.60 141.3710.94 0.870.03 6.472.14 5.172.31 0.270.03 0.270.06 26.270.78 8 180.3759.39
3 Muddy 6.870.40 1813.87194.38 245.0764.81 0.970.10 4.871.52 4.371.88 0.370.05 0.370.12 34.172.74 8 118.8798.80
4 Sandy-muddy 8.070.41 639.0759.71 79.1710.37 0.370.03 2.470.92 4.472.19 0.270.09 0.470.27 8.371.14 14 21.4712.58
5 Sandy-muddy 7.970.40 1345.37181.80 129.3749.28 0.770.09 5.672.31 6.773.17 0.370.10 0.370.20 13.470.75 7 157.17113.39
6 Sandy-muddy 7.670.60 313.6724.88 39.6710.14 0.270.01 6.171.73 11.775.19 0.270.08 0.170.08 6.470.86 7 150.07119.52
7 Gravel-muddy 7.770.30 1099.27222.40 91.3717.20 0.670.10 4.971.87 7.774.20 0.270.10 0.570.30 12.072.20 7 228.67188.98
8 Sandy-muddy 7.770.17 1475.0740.00 501.3740.51 0.870.02 3.571.03 1.570.20 3.570.85 0.470.07 25.970.86 8 143.87124.79
9 Sandy 7.370.20 705.0747.81 73.8711.57 0.470.02 5.272.47 6.471.41 0.770.34 0.470.06 11.870.97 8 37.5731.75
10 Sandy-muddy 7.670.15 1272.5733.27 146.9717.51 0.770.02 6.772.39 17.572.29 4.670.37 0.570.08 11.370.88 8 133.87124.79
Channel
11 Sandy-muddy 7.970.10 3450.07229.30 906.0752.50 1.870.10 7.172.54 12.770.30 4.971.21 1.370.35 12.070.40 13 61.5750.64
12 Sandy-muddy 7.970.15 3449.27180.90 916.6755.20 1.870.09 5.372.98 12.670.20 5.170.99 1.17.0.34 11.670.40 13 88.5779.46
13 Sandy-muddy 7.970.12 3393.67209.34 893.5767.37 1.870.11 6.572.77 11.970.15 5.670.93 1.470.43 11.370.44 14 103.67100.04
14 Gravel-muddy 7.970.11 3260.77191.50 879.6773.11 1.770.12 5.972.21 11.670.25 5.3701.03 1.470.32 11.270.54 14 89.3775.94
na – number of samples.
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Fig. 2. P.bavaricus: spermathecal chaeta.
M. Krodkiewska / Limnologica 37 (2007) 259–263262The Pearson’s correlation coefﬁcient (r) was used to
identify any signiﬁcant correlation between the density
of P. bavaricus and the physico-chemical parameters of
water. The program Statistica for Windows v 5.1. was
used to perform this task.Results
During the study period, the occurrence of P. bavaricus
was found in all 14 study sites. In certain water bodies
from 3 to 10 other oligochaete species (Dero digitata, Nais
elinguis, Nais simplex, Nais communis, Ophidonais serpen-
tina, Psammoryctides albicola, Tubifex tubifex, Limnodrilus
hoffmeisteri, Limnodrilus udekemianus and Limnodrilus
claparedeanus) common in Poland were also observed. The
water in the majority of these habitats was characterised
by elevated salinity, resulting from the inﬂow of salt water
from coal mines, by a high concentration of nutrients and
by high total hardness (Table 1).
The occurrence of P. bavaricus in the Gliwicki channel
(study sites 11–14), which is extremely polluted not only
with salt water and nutrients but with heavy metals and
various organic pollutants as well (Kostecki 2003), is
noreworthy. This shows the considerable resistance of
P. bavaricus to different environmental pollutants.
No signiﬁcant correlations were found between the
density of P. bavaricus and the parameters of the water.
In the majority of the study sites, specimens of
P. bavaricus were a permanent element of the bottom
oligochaete fauna. They comprised up to several per-
cent of the oligochaete community in particular
habitats. The average density of P. bavaricus was from
21.4 individualsm2 in site 4 to 228.6 individualsm2 in
site 7 (Table 1).Discussion
P. bavaricus has been recorded in various natural
lakes and ponds (Pascar-Gluzman & Dimentman 1984;Real & Prat 1991; Yildiz & Balik 2005), lower river
courses (Timm, Seire, & Pall 2001) and small streams
(Lo¨hlein & Bo¨ttger 1996). However, it should be noted
that the occurrence of oligochaete in post-industrial
water bodies has only rarely been the subject of studies
to date.
P. bavaricus is a palearctic species of Ponto-Caspian
origin but has also recently been distributed in North
and South America (Juget & Lafont 1994; Milbrink
1999), in the Near East (Yildiz & Balik 2005) as well as
in Australia and New Zealand (Milbrink 1999; Pinder &
Brinkhurst 2000) in addition to Europe.
It has been found both in freshwater (Collado,
Kasprzak, & Schmelz 1999; Lo¨hlein & Bo¨ttger 1996)
and in brackish habitats (Erseus et al. 1999; Pascar-
Gluzman & Dimentman 1984; Timm 1970), which
indicates its high tolerance for salinity. The research in
Upper Silesia also conﬁrms this.
Collado et al. (1999) found P. bavaricus in hard,
highly eutrophicated waters in Germany, which is also
in agreement with the observations of this study,
because the waters of the investigated environments
were hard and rich in nutrients.
Pascar-Gluzman and Dimentman (1984) have indicated
that P. bavaricus has been found in a wide range of
temperature (13–35 1C), conductivity (300–11600mScm1),
content of chlorides (3–3207mgL1), dissolved oxygen
(2.5–16mgL1) and nitrates (0–70mgL1) in habitats in
Israel. This shows that it is a euryoic species that is able
to occupy new environments unfavourable for other
oligochaete species. Brinkhurst and Jamieson (1971) and
Timm (1980) concluded that P. bavaricus, being a
euryhaline species, is a very successful competitor in a
wide variety of water types. It can be reasoned that P.
bavaricus appears and creates permanent populations in
such habitats as examined in this study. In various kinds
of anthropogenic environments, the occurrence of rare
or non-typical species has often been observed, which
could result from a lack of pressure from potential
competitors (Puchalski 1985). This study also conﬁrms
this because in general the biodiversity of biocenosis in
the habitats was low and grazing pressure or competi-
tion had no signiﬁcant effect.
As was observed by Timm et al. (2001), the
abundance of P. bavaricus in the bottom oligochaete
fauna was differentiated and amounted to from several
to hundreds of specimens. Pinder and Brinkhurst (2000)
observed that this species in the waters of Australia
was often abundant when present. The density of
P. bavaricus in Upper Silesia was similar in comparison
with the above-mentioned research.
According to Milbrink (1999), a whole set of species
of the genus Potamothrix have a great dispersal capacity
and can be easily spread on the feathers of water birds.
Because the region where these investigations were
carried out is the nesting area of many bird species,
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habitats colonised by P. bavaricus from year to year.References
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